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Description 

Fieid of the invention 

[0001] The present invention relates to a digital stor- 
age medium which has in a track of a plurality of data 
bits a security code which is defined by modulating an 
offset of the physical position of the data bits from a nom- 
inal track position, a method of preventing a computer 
software operated system from operating with unauthor- 
ized software contained in a digital storage medium, an 
apparatus for reading a security code stored in a digital 
storage medium, a method of storing a security code on 
a digital storage medium, and an apparatus for carrying 
out said storing method in accordance with the p rechar- 
acterizing parts of the independent claims 1,9, 15, 19, 
and 23, respectively. 

Description of the Related Art 

[0002] Recently in the field of data storage and retriev- 
al, the use of optical compact discs has grown signifi- 
cantly. Digital optical storage devices have the advan- 
tage of having a large storage capacity compared with 
other forms of data storage. In these systems, it is often 
desirable to protect a dedicated player system from be- 
ing used with unauthorized software. This is especially 
true in the video game market where video game man- 
ufacturers typically sell game playing devices at or near 
their cost with the expectation that sales and royalties 
on the software for the games will provide a large return. 
[0003] Conventional systems for protecting devices 
which are capable of operating with a variety of compu- 
ter software typically employ a security code to protect 
the system from being used with unauthorized computer 
software. In a conventional system for preventing a ded- 
icated disc reproducing apparatus from being used with 
unauthorized software, the system initially determines 
whether a security code is present at a predetermined 
memory location of the storage medium which contains 
the software. The player or reproducing apparatus de- 
termines whether or not the software is authorized by 
comparing the data stored in the predetermined mem- 
ory location with a security code. This is generally known 
as a security system or protect processing. 
[0004] In recent years, there has been a number of 
instances where even systems which have protect 
processing or security systems have been subject to 
use with unauthorized computer software. There have 
been instances where the protect processing has been 
illegally avoided even with the security system as de- 
scribed above. One reason for this is that in convention- 
al security systems the security code is located in a pre- 
determined memory location which can be readily iden- 
tified by examining the software. This is also at least par- 
tially due to the fact that the determination as to whether 
or not this recording medium is authorized and execu- 
tion of the computer program are carried out by the 



same hardware. The present invention addresses these 
problems and overcomes the shortcomings of the prior 
art. 

[0005] E P- A-0 545472 describes a closed inf ormation 

5 system with physical copy protection in accordance with 
the precharacterizing parts of the independent claims 1 , 
9, 15, 19, and 23, respectively. The digital storage me- 
dium disclosed therein stores information in form of var- 
iations of a first physical parameter, e. g. in form of mod- 

10 ulated pits. Further the digital storage medium exhibits 
a second variation of a second physical parameter 
which differs from the first physical parameter defining 
the information, but which is of a type that is detectable 
by means of the transducer of the playback apparatus. 

15 in one embodiment of the known digital storage medi- 
um, the variation of the second physical parameter is a 
variation of the track position in a direction transverse 
to the track direction, i. e. inform of a radial track wobble. 
Further, this document describes that instead of a radial 

20 wobble with a constant frequency and constant ampli- 
tude radial wobbles can be used which exhibit a modu- 
lation which represents a code. Such modulation may 
be an FM-modulation. 

[0006] EP-A-0 553 545 describes a CD ROM disc and 

25 security check method for the same. A security code is 
recorded in a predetermined code region in a sector of 
a boot sector in the innermost track of the CD ROM disc. 
The security code indicates that the CD ROM disc is duly 
licensed, namely by a television game machine produc- 

30 er. The security code further may contain a program to 
be executed after a checking operation of the security 
code. This document does not disclose a special mod- 
ulation scheme for the recording of the security code. 
[0007] EP-A-0 325 330 describes a known digital stor- 

35 age medium which provides a sinusoidal radial track 
wobble which frequency is modulated with a position in- 
formation signal. When an information signal is record- 
ed on the digital storage medium which is of an inscrib- 
able type, the position information signal is recovered 

40 by means of the variations in the scanning beam pro- 
duced by the track wobble modulation. 

SUMMARY OF THE INVENTION 

45 [0008] The present invention provides a digital optical 
compact disc recording medium which incorporates an 
improved system for storing and accessing the security 
code to prevent copying of computer software from an 
unauthorized disc onto a dedicated disc player. In order 

50 to solve the above-mentioned problems, a digital stor- 
age medium (a disc) comprises a first side and a second 
side, a plurality of data bits stored in a track on the first 
side, and a security code stored in the track, said secu- 
rity code being defined as a modulation of a positional 

55 offset of the physical location of the data bits from a nom- 
inal track location is characterized in that the modulation 
of the positional offset of the physical location is a binary 
modulation, wherein an offset of the data bits is defined 
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as a first logic state and a lack of offset from a nominal 
track location is defined as a second logic state. 
[0009] Further, in order to solve the above mentioned 
problems; a method of preventing a computer software 
operated system from operating with unauthorized soft- 
ware contained in a digital storage medium (a disc) hav- 
ing a plurality of data bits stored on a side of said storage 
medium in form of a track of said data bits, wherein a 
security code is stored in the track of said storage me- 
dium, said security code being defined as a modulation 
of a positional offset of the physical location of the data 
bits from a nominal track location, is characterized by 
comprising the steps of (a) examining a track of data 
bits on the digital storage medium for the binary offset 
modulation of the data bits wherein an offset of the data 
bits from the nominal track location is defined as a first 
logic state and a lack of offset of the data bits from the 
nominal track location is defined as a second logic state, 
(b) demodulating the binary offset modulation to define 
a digital code which represents said security code, (c) 
comparing the digital code with a predetermined secu- 
rity code to determine, if the demodulated digital code 
matches the predetermined security code, (d) accepting 
the digital storage medium as authentic and passing 
control of the software operated system to the computer 
software stored in the digital storage medium, if the dig- 
ital code matches the predetermined security code, and 
(e) rejecting the digital storage medium, if the digital 
code does not match the predetermined security code. 
[0010] The security verification method according to 
the present invention comprises the steps of reading out 
the modulated physical offset or wobbling of the data 
bits in the radial direction of the recording medium so 
that the security code can be detected. The detection 
step of detecting the certification data or security code 
is followed by a discrimination step of determining 
whether or not the certification data which is detected 
corresponds to a security code previously set in ad- 
vance. It should be noted that when it is determined dur- 
ing the discrimination step that certification data and the 
security code set in advance do not match each other, 
the system inhibits further processing of the disc soft- 
ware, thus preventing unauthorized software from being 
used with the system. 

[001 1 ] Additionally, the above-mentioned disc record- 
ing and reproducing method includes the step of dis- 
playing video information identifying the game manufac- 
turer as the licenser or creator of the software. This oc- 
curs only when the certification data corresponds with 
or matches the security code. In the preferred embodi- 
ment of the present invention, this occurs after a second 
check or verification which ensures that the disc con- 
tains a proprietary video image or message at predeter- 
mined locations of the disc. By incorporating this step 
into the process of reading the software from the disc, 
the game manufacturer is able to force anyone who 
makes unauthorized software for use with the system to 
violate the copyright or trademark laws. This occurs be- 



cause the system will automatically display a proprietary 
screen identifying the game station manufacturer as the 
creator or licenser of the software. If the software is un- 
authorized, its creator will automatically be in violation 
5 of the trademark laws because the software is not actu- 
ally authorized or licensed as stated by the display 
screen. 

[0012] In order to solve the problems mentioned 
above, the present invention provides an apparatus for 

10 reading a security code stored in a digital storage me- 
dium (a disc) comprising a first side and a second side 
and a plurality of data bits stored on the first side of said 
digital storage medium in the form of a track of data bits, 
and a security code stored in the track said security code 

'5 being defined as a modulation of a positional offset of a 
physical location of the data bits from a nominal track 
location, wherein said apparatus comprises a means for 
reading the physical offset modulation from the nominal 
track position of a plurality of data bits stored on said 

20 digital storage medium, said apparatus being character- 
ized in that it comprises further a detector means for de- 
tecting a code which is defined as a binary modulation 
of said physical positional offset so that an offset of the 
data bits is defined as a first logic state and a lack of 

25 offset from the nominal track location is defined as a sec- 
ond logic state, said detector means having an input 
connected to the output of the reading means, a discrim- 
inator means for determining whether the code detected 
by the detector means matches a predetermined secu- 

30 rity code stored in a memory associated with the appa- 
ratus, and a controller for controlling reproduction of da- 
ta stored in the digital storage medium depending on an 
output from the discriminator means. 
[0013] The physical position of the bits is modulated 

35 in the radial direction to define a security code. The se- 
curity code therefore does not reside in a predetermined 
memory location but rather is embedded in a general 
area of the disc by modulating the location of the data 
bits with respect to a nominal track position. This is ad- 

40 vantageous because a person examining the software 
would be unable to determine the security code. In the 
preferred embodiment, the presence of the physical off- 
set or modulating is defined to be a logical "1" and the 
absence of wobbling is defined to be logical "O". 

45 [0014] A detecting means for detecting certification 
data which has been stored by modulating the physical 
position of a plurality of data bits determines the security 
code. In a preferred embodiment, the optical read head 
is divided in two parts in order to determine whether the 

50 security code is present. Data bits which are offset from 
a nominal track location can be detected with such a 
device. The main data comprising the software for the 
computer game stored on the disc is also read out with 
the same read head. 

55 [001 5] In the preferred embodiment of the present in- 
vention, the system performs an initial check to deter- 
mine whether or not the disc contains a "wobbled" code 
in the TOC (Table of Contents) area of the disc. In an 
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authorized disc, the security code is repeated several 
times in order to ensure that it is property detected with- 
out the need to add error correction bits to the security 
code. The system initially checks to determine whether 
the disc contains wobbling of the data in the TOC area 
of the disc before actually checking the actual code. If 
the disc does not contain a wobbled code, the system 
then determines, if the disc is actually an audio disc. If 
it is an audio disc, the system proceeds to play the audio 
disc and provide an audio output. If it is not an audio 
disc, then the system shuts down. 
[001 6] If the disc does contain a "wobbled" code in the 
TOC area of the disc, the player proceeds to decode the 
wobbled code and transmit this decoded data to a me- 
chanical controller. If the wobbled code matches a pre- 
determined security code, then the system performs a 
second check on the disc for verifying authenticity. If the 
wobbled code does not match, the player then checks 
to see, if the disc is an audio disc as noted above. If the 
disc passes the first code verification, the disc player 
then proceeds to verify that the disc contains a logo 
which matches a logo stored in the system. This second 
verification is performed to verify that the disc is actually 
authorized. 

[001 7] According to a further aspect of the present in- 
vention, a method of storing a security code on a digital 
storage medium (a disc) comprises following steps: (a) 
generating a digital security code, (b) moving the digital 
storage medium with respect to a laser source, (c) po- 
sitioning the laser source over an unrecorded track lo- 
cation of the digital storage medium, and is character- 
ized by the steps of: (e) recording a plurality of digital 
data bits on the digital storage medium by binary mod- 
ulating an offset of a position of the laser beam on the 
disc from a nominal track position to define a logical con- 
dition of a data bit of the security code, wherein an offset 
of the data bit is defined as a first logic state and lack of 
offset from a nominal track location is defined as a sec- 
ond logic state. 

[001 8] A preferred embodiment of the disc player se- 
curity system of the present invention is described in de- 
tail below with reference to the attached drawings. Al- 
though the preferred embodiment is described with ref- 
erence to a video game player system it is recognized 
that this is exemplary only. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 

FIG. 1 illustrates a block diagram of an exemplary 
embodiment of the security system of the present 
invention; 

FIG. 2A illustrates the typical physical relationship 
of data bits stored in a track on a digital optical disc; 

FIG. 2B illustrates the physical offset modulation or 



wobbling or the data bits from a nominal track posi- 
tion according to the present invention; 

FIG. 3 illustrates decoding of the modulated output 
5 based on a physical "wobbling" of the data bits 

which defines digital data. 

FIG. 4 illustrates a block diagram of an exemplary 
optical decoder for use with the present invention; 

w 

FIG. 5 illustrates a flow chart explaining operation 
of the disc player security system of the present in- 
vention; 

15 FIG. 6 illustrates an exemplary video display output 
which is to be displayed after it is determined that 
the disc has proprietary logo information stored in 
predetermined memory locations; and 



20 FIG. 7 illustrates a system for encoding a security 
code on a ditial optical disc through offsetting the 
physical position of a plurality of data bits from a 
nominal track position in accordance with the 
present invention. 

25 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] A preferred embodiment of the disc reproduc- 
30 jng apparatus according to the present invention is set 
forth below with reference to the drawings. In this pre- 
ferred embodiment, a video game device employs the 
security system to prevent unauthorized use of a ma- 
chine with software contained on a digital compact disc. 
35 A digital optical compact disc which embodies the 
present invention has its main or primary data recorded 
in a conventional manner via EFIW (Eight to Fourteen 
modulation) in NRZ (Non Return to Zero) format. This 
information resides in the normal track and sector loca- 
40 tions on the disc. This is similar to the manner in which 
conventional audio compact discs are encoded. In the 
preferred embodiment of the present invention, the data 
bits which define the TOC (Table of Contents) area of 
the disc are stored such that a wobbled security code is 
45 embedded In the TOC track as a modulation of a phys- 
ical positional offset from a nominal track location. The 
security code is stored by a process in which a 22.05 
kHz signal is used as the modulation carrier wave which 
is digitally modulated in NRZ (Non Return to Zero) for- 
50 mat to encode the security code. The positional offset 
which defines the security code Is a physical offset in 
the radial direction of the optical disc. The frequency of 
the offset is based on the linear velocity of the optical 
head passing over the track and the resultant reproduc- 
es tion of the offset as an RF signal. It should be noted that 
the 22.05 kHz signal is a signal having a frequency 
which is one-half of the sampling frequency of the digital 
optical compact disc. (44.1 kHz) This allows accurate 
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reproduction of the offset or wobbling signal. The TOC 
portion of the disc thus has two forms of information 
stored in this area. First, the TOC may have information 
digitally encoded and defined as the pits and holes that 
make up the TOC track. Additionally, the security code 
is stored through a modulation of a positional offset of 
the data bits from a nominal track position. 
[0021] The security code which is stored in the TOC 
area of a digital optical compact disc in accordance with 
the present invention thus does not reside in a specific 
or predetermined track and sector location on the digital 
optical compact disc. The security code data is typically 
only several bytes in length. In the preferred embodi- 
ment of the present invention, because the security 
code is not stored in a specific addressable location, it 
Is more difficult for a person examining the software to 
copy the security code. The code is repeatedly encoded 
in the TOC area of the disc so that the optical pick-up 2 
and security code detector are more likely to correctly 
identify the presence of the security code. 
[0022] FIG. 1 illustrates a block diagram of the system 
used for decoding a security code in accordance with 
the present Invention. In this illustration an optical pick 
up 2 generates a signal by reading the positional fluctu- 
ation of data bits on the disc 1 in the radial direction with 
respect to a nominal track position. This is considered 
to be "wobbled" data. Although a single pick-up head 
generates both the security code and the primary data 
stored on the disc, two separate hardware sections in 
the game player process these signals. 
[0023] A security code detecting section 3 detects the 
presence of security code based on the so-called "wob- 
bled" data.' A disc reproduction control section 4 corre- 
lates the security code with a predetermined code 
stored in the system's memory to determine whether or 
not the disc is an authorized disc. A main data demod- 
ulation section 5 reads out the primary or main data 
stored on the compact disc for use with the disc player 
machine. This main data is either the software for a vid- 
eo game or it may alternatively be audio information de- 
fining a sound recording. The main data demodulating 
section 5 feeds a main data buffer 6 having an output 
which in turn also feeds an interface section 7. The pro- 
gram execution control section 8 controls execution of 
the software contained on the disc. Display of video in- 
formation is produced by the display 10. The display is 
controlled by the display control section 11 . The display 
10 displays the game information after successful com- 
pletion of the security code verification. In the preferred 
embodiment of the present invention, the system also 
performs a second check to verify that the disc is au- 
thentic. This second check verifies that a logo stored in 
a predetermined location on the compact disc matches 
a logo stored on the machine. If an audio disc has been 
inserted into the player, the system will provide an audio 
signal output from terminal 9. 

[0024] Figure 2 A Is a greatly enlarged view which il- 
lustrates data bits stored on atypical conventional digital 



optical disc, For the sake of illustration, the data bits are 
shown in a linear arrangement, however, those skilled 
in the art will appreciate that the data bits are actually 
arranged on a conventional disc in a slightly curved pat- 

5 tern to match the curvature of the tracks on the disk. 
This is also true of digital optical discs which embody 
the present invention. Figure 2 8 illustrates the presence 
of a wobbled code wherein the physical position of the 
Information bits on the disc are modulated as an offset 

10 from a nominal track position to provide a modulated sig- 
nal which, in the preferred embodiment, is a security 
code for the disc. The positional offset of the data bits 
from a nominal track location is in the radial direction of 
the recording medium. In the preferred embodiment of 

*5 the present invention the security code is located in the 
Table of Contents (TOC) area of the disc, however, it is 
contemplated that other track locations on the disc are 
equally suitable. 

[0025] Because the security code is stored numerous 
20 times in the TOC area of the disc, the security code can 
be more reliably reproduced without the need for storing 
additional error correction bits. The disc player Is thus 
more likely to reproduce the security code accurately if 
there Is a scratch or dust on the disc. Storing the security 
25 code numerous times in the TOC area of the disc allows 
the security code to be stored without also storing addi- 
tional error correction bits. 

[0026] Figure 3 illustrates an example of the resultant 
digital output from the security code detecting section 

30 wherein the presence of wobbling or the physical offset 
of the data bits ed: 1 5-1 2-2000 minal track position indi- 
cates a logical "1" and the lack of wobbling or lack of 
offset from a nominal track position is Indicated as a logi- 
cal "0". In the preferred embodiment the security code 

35 is stored in NRZ (Non return to zero) format. It is under- 
stood, however, that alternate schemes for encoding the 
security code are also possible. In the preferred embod- 
iment the frequency of the offset for the security code is 
22.05 kHz which is one half of the sampling frequency 

40 of conventional optical compact discs. As seen in the 
illustration of Figure 3, the security code is digitally en- 
coded through the presence and absence of a physical 
offset of the data bits which, when present, is at a fre- 
quency of 22.05 kHz. The security code is repeatedly 

45 stored in the TOC area of the disc several times as not- 
ed. 

[0027] Figure 4 illustrates an optical signal decoder 
and corresponding decoding hardware for use with the 
present invention. The optical detector 13 is comprised 

50 of a two part photodetector which is divided into two 
halves that are positioned above a nominal track posi- 
tion on the disc. The two part photodetector 1 3 provides 
one pair of output signals. The pair of output signals is 
applied to two corresponding inputs of a differential am- 

55 pljfjer 15. The differential amplifier has its output con- 
nected to the input of a low pass filter 17 which has its 
output connected to the input of the tracking server 1 8. 
The tracking server 1 8 performs positional control of the 
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optical detector 1 3. 

[0028] The output of the differential amplifier 1 5 which 
is considered to be an RF signal also feeds an input of 
a 22.05 kHz band pass filter 20. The output of the 22.05 
kHz band pass filter 20 feeds the input of a peak hold 5 
circuit 21 . The output of the peak hold is applied to the 
input of a comparator 22. The peak hold circuit 2\ pro- 
vides a digital output comprising the signal decoded by 
examining the TOC track for the presence of "wobbling" 
or the offset of the data bits from a nominal track posi- 
tion. Because the photodetector 13 is divided Into two 
separate areas, the difference of the two signals gener- 
ated by the two photodetector areas, Identifies the pres- 
ence of a wobbling or security code which in the pre- 
ferred embodiment has a frequency of 22.05 kHz. As 
shown in Figures.2 and 3, it d: 15-1 2-2000 actual phys- 
ical offset of a single data bit which defines a particular 
bit of the security code, but rather each bit of the security 
code is defined as the presence or absence of wobbling 
over a brief period of time. The comparator 22 makes a 
determination as to whether the disc is authentic based 
on whetherthe security code matches a code previously 
stored in the memory of the disc player. The output of 
the comparator 22 feeds the Input of the disc controller 
24. 

[0029] The pair of outputs from the two pair photode- 
tector 13 also feeds the two inputs of an adder 26. The 
adder 26 provides a digital output which consists of the 
main or primary data stored on the disc. This Is the data 
which is determined by the pits and holes on the disc. 
An output from the adder 26 feeds an amplifier 27 which 
has an output which is connected to an Input of a signal 
processor 30 for processing the primary data stored on 
the disc. 

[0030] A flow chart for explaining the operation of a 
preferred embodiment of the disc reproducing appara- 
tus is shown in FIG. 5. The security code detecting sec- 
tion 3 of Figure 1 initially determines whether a 22.05 
kHz signal is present as an RF signal generated by the 
optical pick-up head. This is based on the output from 
the optical detector 13. If there is wobbling of the data 
on the disc, the optical detector 13 will provide an RF 
signal which corresponds to the frequency of the posi- 
tional offset of the data bits from a nominal track posi- 
tion. In the preferred embodiment of the:present inven- 
tion this is a 22.05 kHz signal. This step is identified as 
step S1 in the flow diagram of Figure 5. If it is determined 
such an RF signal exists as an output from the optical 
detector, then in step S2, it is determined whether or not 
the 22.05 kHz signal is in an a.c. state. The determina- 
tion of whether the 22.05 kHz signal is in an a.c. state 
is not a determination of whether there is a periodic 
waveform, but rather this is a determination of whether 
the wobbled signal changes logical states frequently as 
identified in Figure 3. This first check will exclude discs 
from use on the machine which do have wobbling of the 
data bits in the TOC track but which do not have the 
wobbled track modulated to define a digital signal. 



[0031] If it is determined that the 22.05 kHz signal is 
in an a.c. state, predetermined demodulation process- 
ing in which the 22.05 kHz signal is considered the car- 
rier is performed on the RF signal generated by the op- 
tical pick-up in step S3. This is the detection of the se- 
curity code with the system set forth in Figure 4. The 
security code stored on the disc Is thereby determined. 
The security code is then sent to the reproduction con- 
trol section 4 as shown in Figure 1. Also If it is deter- 
mined that the optical pick-up has not generated a 22.05 
kHz signal or if it is determined to be in a d.c. state (no 
wobbling or offset), a signal indicating that the a.c. signal 
does not exist is sent to the reproduction control section 
4. 

[0032] The disc reproduction control section 4 deter- 
mines whetherthe security code stored on the disc and 
the security code stored on the game or disc reproduc- 
tion device match or correspond with each other. This 
occurs in step S4. This determines whether the disc is 
an authorized disc for the system. 
[0033] In the system of the present invention, If the 
disc passes the security code matching which compares 
the security code stored on the player machine with the 
wobbled code stored on the disc, the system then per- 
forms a second verification. In step S5, the system reads 
out a logo and/or license data from the disc in order to 
perform the second verification. The second verification 
is performed in step S6 wherein the system compares 
a logo and/or license data stored in memory of the ma- 
chine with the contents of predetermined memory or 
storage locations on the disc. This second verification 
also determines whether the disc is authentic. 
[0034] Step S7 of Figure 5 is a step wherein the sys- 
tem will display a visual image identifying the software 
as being produced or licensed by the game manufactur- 
er. This would force someone who illegally copies the 
security code to violate the trademark laws because the 
system would identify the software as being licensed 
when it is actually not licensed, in the preferred embod- 
iment of the present invention, a logo stored in a memory 
associated with the player machine is compared with a 
logo stored in a predetermined memory location on the 
disc. This occurs in step S6. The system passes control 
to the software contained on the disc only if the two logos 
or images match. The system ceases operation if the 
two logos do not match. This second verification is per- 
formed to increase the likelihood of eliminating unau- 
thorized discs from use on the machine, if there is a 
match , the system will then display the proprietary visual 
image in step S7. This is described further below. 
[0035] If it is determined through the two verifications 
that the disc is authentic, a control signal is generated 
to instruct that main data transfer occur and that control 
be passed to the software stored on the disc. The pro- 
gram execution control section 8 illustrated in Figure 1 
sends a signal to the interface section 7 so that the soft- 
ware stored on the disc can be transferred onto the sys- 
tem memory In order to transfer control to this software. 
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This occurs in step S 8 of the flow diagram illustrated in 
Figure 5. Step SB which Is execution of the disc content 
will not occur unless the disc also passes the second 
verification of step S6. 

[0036] On the other hand, if the security code does 5 
not match, or If the 22.05 kHz signal does not exist or if 
the 22.05 kHz signal is not in an A.C. state, or if the logo 
does not match the logo on the disc, it is then determined 
whether the disc is merely an audio disc. This is step S9 
in the flow diagram of Figure 5. If the disc is an audio 
disc, the system will allow the disc to be played on the 
unit because it is more desirable that a game device 
have this alternate capability. The system then outputs 
an audio signal as identified in step S10 of the flow di- 
agram of Figure 5. Alternatively, in step S11, if it is de- 
termined that the disc Is not an audio disc, the system 
will stop reproduction of the data from the disc and con- 
trol will not pass to the software on the disc. 
[0037] Figure 6 Illustrates an exemplary proprietary 
display which may be used to eliminate disc counterfeit- 
ers. The display may include one or more of the visual 
indicators identified on the screen 50. A registered 
trademark 51 may be used to force a counterfeiter to 
violate the trademark laws. Alternatively, an image iden- 
tifying the software as being licensed by the machine 
manufacturer may also be used as indicated by block 
52. A company name may also be used as indicated by 
block 53. All of these additional items may be used to- 
gether or only-select ones may be used. These visual 
indications can be stored in a memory of the system and 
compared with the contents of specific memory loca- 
tions on the disc in accordance with the second check 
or verification identified above. This second verification 
is identified as step S6 in the flow diagram of Figure 5. 
Alternately, a simple code matching may be used to fur- 
ther verify that the disc is authorized. For example, an 
ASCII code stored in a memory associated with the ma- 
chine may be compared with the contents of predeter- 
mined storage locations on the disc. 
[0038] FiG. 7 illustrates a system for encoding the 
wobbled security code of the present invention on a dig- 
ital optical compact disc. Pre-Mastered CD 31 (PMCD) 
is a master disc having a game program, game data and 
identification data which identifies the type of the disc 
stored thereon. The identification data is recorded in a 
predetermined area of the master disc. The identifica- 
tion data indicates whether the master disc is to be used 
with a particular game playing device and identification 
of which country or area of the game is to be used. For 
example, this information could be Game X - Master 
Disc - "Japan". The pick-up 33 reads the digitally encod- 
ed information from the master disc 31 . The detector 34 
detects the Identification data and the controller 25 
transfers the identification to the security code generator 
37 if the master disc is identified as being authentic. If 
the identification data is not detected, the cutting ma- 
chine operates only as a conventional cutting machine 
for a compact disc and will not insert a wobbled code. 



[0039] The security code generator 37 generates a bi- 
nary security code which depends on the particular 
country in which the disc Is to be sold. For example, the 
following codes could be used: 

Master Disc - Japan = ABCD 
Master Disc - USA = EFGH 
Master Disc - Europe = WXYZ 

[0040] The AOD (Acoustic Optic Deflection circuit) 
drive amplifier 38 amplifies a signal generated by the 
security code generator 37. The AOD deflection circuit 

39 receives an output from the AOD drive amplifier and 
outputs an RF signal which modulates the physical po- 
sition of the laser beam with respect to a nominal track 
position depending on the security code which is sup- 
plied from the security code generator 37 in accordance 
with the coding scheme identified above. For example, 
the presence of an offset may indicate a logical W 1 M or 
first logical condition and the absence of wobbling may 
indicate a logical "0" or second logical state. The AOD 
drive 39 is the element which moves the laser in the ra- 
dial direction off of a nominal track position location for 
encoding the pits on the CD. The pits on the CD are thus 
wobbled in response to the RF signal output from the 
AOD drive amp 39. The physical placement of the pits 
on the disc is thus modulated from a nominal track po- 
sition in order to define the security code. The EFM unit 

40 encodes the game program and game data as a 
14-bit word based on an original 8 bit word. This is 
known as Eight-to-Fourteen Modulation (EFM). The re- 
cording laser 42 provides a signal which cuts the pits on 
the master disc 45 in a conventional manner after re- 
flection by a mirror 43 and passing through a lens 44. 
The signal output from the laser 42 is positionally con- 
trolled via the AOD 39. 



Claims 

1 . A digital storage medium (1 ) comprising a first side 
and a second side; 

a plurality of data bits stored in a track on the 
first side: and 

a security code stored in the track, said security 
code being defined as a modulation of a posi- 
tional offset of the physical location of the data 
bits from a nominal track location. 

characterized in that 

the modulation of the positional offset of the 
physical location is a binary modulation, wherein an 
offset of the data bits is defined as a first logic state 
and a lack of offset from a nominal track location is 
defined as a second logic state. 

2. The digital storage medium according to claim 1 , 
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wherein the positional offset of the data bits has a 
wobble frequency of 22.05 kHz. 

3. The digital storage medium of claim 1 , wherein the 
modulation of the positional offset of the physical 
location of the data bits is in radial direction of the 
recording medium. 

4. The digital storage medium of claim 1 , wherein the 
first logic state is a logical "I". 

5. The digital storage medium of claim 1 , wherein the 
security code is stored in a non-return to zero for- 
mat. 

6. The digital storage medium of claim 1 , wherein said 
digital storage medium is a digital optical compact 
disc, and the security code is stored in the TOC area 
therein. 

7. The digital storage medium of claim 6, wherein the 
security code is repeatedly stored in the TOC area 
of the compact disc. 

8. The digital storage medium of one of the preceding 
claims, wherein said security code has a given 
number of bits, each of which is represented by one 
of said first and second logic states. 

9. A method of preventing a computer software oper- 
ated system from operating with unauthorized soft- 
ware contained in a digital storage medium having 
a plurality of data bits stored on a side of said stor- 
age medium in form of a track of said data bits, 
wherein a security code is stored in the track of said 
storage medium, said security code being defined 
as a modulation of a positional offset of the physical 
location of the data bits from a nominal track loca- 
tion, 

said method being characterized by com- 
prising the steps of: 

(a) examining a track of data bits on the digital 
storage medium for a binary offset modulation 
of the data bits, wherein an offset of the data 
bits from the nominal track location is defined 
as a first logic state and a lack of offset of the 
data bits from the nominal track location is de- 
fined as a second logic state; 

(b) demodulating the binary offset modulation 
to define a digital code which represents said 
security code; 

(c) comparing the digital code with a predeter- 
mined security code to determine, if the demod- 
ulated digital code matches the predetermined 
security code; 

(d) accepting the digital storage medium as au- 
thentic and passing control of the software op- 



erated system to the computer software stored 
in the digital storage medium, if the digital code 
matches the predetermined security code; and 
(e) rejecting the digital storage medium, if the 
5 digital code does not match the predetermined 

security code. 

10. The method according to claim 9, wherein said se- 
curity code has a given number of bits, each of 

10 which is represented by one of said first and second 
logic states. 

11. The method according to claims 9 or 10, further 
comprising an additional step of displaying a prede- 

15 termined video image only when the step of com- 
paring the digital code with a predetermined secu- 
rity code determines that the digital code matches 
the predetermined security code. 

20 12. The method according to claims 9 or 10, further 
comprising an additional step of operating the sys- 
tem in accordance with software stored in the digital 
storage medium only, when the step of comparing 
the digital code with the predetermined security 

25 code determines that the digital code matches the 
predetermined security code. 

13. The method according to claims 9 or 10, further 
comprising an additional step of performing a sec- 

30 ond verification, wherein the system compares a 
further code stored in a memory associated with the 
system with a code stored under a predetermined 
address in the digital storage medium, and a step 
of rejecting the digital storage medium, if the further 

35 code does not match the code stored under the pre- 
determined address in the digital storage medium. 

14. The method according to claim 13, wherein the fur- 
ther code is a proprietary logo and the method com- 

40 prises the additional step of displaying the logo on 
a display screen associated with the system, if the 
further code matches the code stored under the pre- 
determined address in the digital storage medium. 

45 15. An apparatus for reading a security code stored in 
a digital storage medium comprising a first side and 
a second side and a plurality of data bits stored on 
the first side of said digital storage medium in the 
form of a track of data bits, and a security code 

50 stored in the track, said security code being defined 
as a modulation of a positional offset of a physical 
location of the data bits from a nominal track loca- 
tion, wherein said apparatus comprises: 

a means for reading the physical offset mod- 

55 ulation from the nominal track position of a plurality 
of data bits stored on said digital storage medium, 
characterized in that the apparatus further 
comprises: 
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a detector means (3: 20) for detecting a code 
which is defined as a binary modulation of said 
physical positional offset so that an offset of the 
data bits is defined as a first logic state and a 
lack of offset from the nominal track location is 
defined as a second logic state, said detector 
means having an input connected to the output 
of the reading means; 

a discriminator means (22) for determining 
whether the code detected by the detector 
means (3; 20) matches a predetermined secu- 
rity code stored in a memory associated with 
the apparatus; and 

a controller (24) for controlling reproduction of 
data stored in the digital storage medium de- 
pending on an output from the discriminator 
means (22). 

16. The apparatus according to claim 15, wherein said 
security code has a given number of bits, each of 
which is represented by one of said first and second 
logic states. 

17. The apparatus according to claims 1 5 or 1 6, further 
comprising: 

means for reading data stored in a plurality of 
data bit locations under a predetermined ad- 
dress in the digital storage medium, said read- 
ing means having an output; 
means for detecting a second code stored in 
said plurality of data bit locations under said 
predetermined address, said detecting means 
being connected to the output of the reading 
means; and 

a second discriminator means for determining 
whether the second code matches a further 
predetermined code stored in a memory asso- 
ciated with the apparatus. 

18. The apparatus according to claim 17, wherein the 
second code defines a logo and wherein the appa- 
ratus further comprises means for displaying the lo- 
go, if it is determined that the second code matches 
the further predetermined code. 

19. A method of storing a security code on a disc-like 
digital storage medium comprising the following 
steps: 

(a) generating a digital security code; 

(b) moving the digital storage medium with re- 
spect to a laser source (42); 

(c) positioning the laser source (42) over an un- 
recorded track location of the digital storage 
medium (45); 

characterized by the steps of: 



(e) recording a plurality of digital data bits on 
the digital storage medium (45) by binary modulat- 
ing an offset of a position of the laser beam on the 
digital storage medium from a nominal track posi- 
s tion to define a logical condition of a data bit of the 
security code, wherein an offset of the data bits from 
the nominal track position is defined as a first logic 
state and lack of offset from the nominal track posi- 
tion is defined as a second logic state. 

10 

20. The method according to claim 1 9, wherein the first 
logic state is a logical "1 M . 

21 . The method according to claim 1 9, wherein the step 
15 of offsetting the laser beam from the nominal track 

position provides a positional offset wobble of the 
track position having a wobbling frequency of sub- 
stantially equal to 22.05 kHz. 

20 22. The method according to one of the claims 1 9 to 21 , 
wherein said security code has a given number of 
bits, each of which is represented by one of said 
first and second logic states. 

25 23. An apparatus carrying out the method of one of the 
claims 19 to 22, 

characterized in that said apparatus comprises: 

a security code generator (37) for providing the 

30 digital security code; 

an output of the security code generator (37) 
being connected to an input of an acoustic op- 
tical deflection amplifier (38); 
an output from the acoustic optical deflection 

35 amplifier (38) being connected to a first input of 

an acoustic optical deflection circuit (39); and 
a recording laser (42) having an output con- 
nected to a second input of the acoustic optical 
deflection circuit (39). 

40 

Patentanspruche 

1. Digitales Speichermedium (1) mit: 

45 

einer ersten und einer zweiten Seite; 
einer Anzahl von in einer Spur auf der ersten 
Seite gespeicherten Datenbits und 
einem in der Spur gespeicherten Sicherheits- 
so code, der als Modulation eines Positionsversat- 

zes des korperlichen Orts der Datenbits gegen- 
uber einem Nenn-Spurort definiert ist; 

dadurch gekennzeichnet, dass 

55 

die Modulation des Positionsversatzes des kor- 
perlichen Orts eine Binarmodulation ist, wobei 
ein Versatz der Datenbits als erster logischer 
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Zustand definiert ist und ein feh lender Versatz 
gegenuber einem Nenn-Spurort als zweiter 1o- 
gischer Zustand definiert ist. 

2. Digitales Speichermedium nach Anspruch 1, bei 
dem der Positionsversatz der Datenbits eine Wob- 
belfrequenz von 22,05 kHz aufweist. 

3. Digitales Speichermedium nach Anspruch 1, bei 
dem die Modulation des Positionsversatzes des 
korperlichen Orts der Datenbits in radialer Richtung 
des Aufzeichnungsmediums vorliegt. 

4. Digitales Speichermedium nach Anspruch 1, bei 
dem der erste logische Zustand dem logischen 
Wert-r entspricht. 

5. Digitales Speichermedium nach Anspruch 1, bei 
dem der Sicherheitscode in einem NRZ(Non-Re- 
turn to zero)-Format gespeichert ist. 

6. Digitales Speichermedium nach Anspruch 1 , das ei- 
ne digitale optische CD ist und der Sicherheitscode 
in deren TOC-Bereich gespeichert ist. 

7. Digitales Speichermedium nach Anspruch 6, bei 
dem der Sicherheitscode wiederholt im TOC-Be- 
reich der CD gespeichert ist. 

8. Digitales Speichermedium nach einem der vorste- 
henden Anspruche, bei dem der Sicherheitscode 
tiber eine vorgegebene Anzahl von Bits verfugt, von 
denen jedes durch den ersten oder zweiten logi- 
schen Zustand reprasentiert ist. 

9. Verfahren zum Verhindern des Betriebs eines durch 
Computersoftware betriebenen Systems durch un- 
berechtigte Software auf einem digitalen Speicher- 
medium mit einer Anzahl von auf einer Seite des 
Speichermediumsin Form einer Spur von Datenbits 
gespeicherten Datenbits, wobei in der Spur des 
Speichermediums ein Sicherheitscode gespeichert 
ist, der als Modulation eines Positionsversatzes des 
korperlichen Orts der Datenbits gegenuber einem 
Nenn-Spurort definiert ist; 

wobei das Verfahren dadurch gekennzeich- 

net ist, dass es die foigenden Schritte aufweist: 

(a) Untersuchen einer Spur von Datenbits 
auf dem digitalen Speichermedium nach 
einer Binarversatz-Modulation der Daten- 
bits, wobei ein Versatz der Datenbits ge- 
geniiber dem Nenn-Spurort als erster logi- 
scher Zustand definiert ist und fehlender 
Versatz der Datenbits gegenuber dem 
Nenn-Spurort als zweiter logischer Zu- 
stand definiert ist; 



(b) Demodulieren der Binarversatz-Modu- 
lation zum Definieren eines den Sicher- 
heitscode reprasentierenden digitalen Co- 
des; 

5 (c) Vergleichen des digitalen Codes mit ei- 

nem vorbestimmten Sicherheitscode zum 
Ermitteln, ob der demodulierte digitale Co- 
de mit dem vorbestimmten Sicherheitsco- 
de ubereinstimmt; 

w (d) Akzeptieren des digitalen Speicherme- 

diums als echt und Obergeben der Steue- 
rung des Software-betriebenen Systems 
an die im digitalen Speichermedium ge- 
speicherte Computersoftware, wenn der 

15 digitale Code mit dem vorbestimmten Si- 

cherheitscode ubereinstimmt; und 
(e) Zuruckweisen des digitalen Speicher- 
mediums, wenn der digitale Code nicht mit 
dem vorbestimmten Sicherheitscode uber- 

20 einstimmt. 

10. Verfahren nach Anspruch 9, bei dem der Sicher- 
heitscode iiber eine vorgegebene Anzahl von Bits 
verfugt, von denen jedes durch den ersten oder 

25 zweiten logischen Zustand reprasentiert ist. 

1 1 . Verfahren nach einem der Anspruche 9 oder 1 0, fer- 
ner mit einem zusatzlichen Schritt des Anzeigens 
eines vorbestimmten Videobilds nur dann, wenn 

30 der Schritt des Vergleichens des digitalen Codes 
mit einem vorbestimmten Sicherheitscode ermittelt, 
dass der digitale Code mit dem vorbestimmten Si- 
cherheitscode ubereinstimmt. 

35 12. Verfahren nach einem der Anspruche 9 oder 10, fer- 
ner mit einem zusatzlichen Schritt des Betreibens 
des Systems gemaB im digitalen Speichermedium 
gespeicherter Software nur dann, wenn der Schritt 
des Vergleichens des digitalen Codes mit dem vor- 

40 bestimmten Sicherheitscode ermittelt, dass der di- 
gitale Code mit dem vorbestimmten Sicherheitsco- 
de ubereinstimmt. 

13. Verfahren nach einem der Anspruche 9 oder 1 0, fer- 
45 ner mit einem zusatzlichen Schritt des Ausfuhrens 

einer zweiten Verifizierung, bei der das System ei- 
nen werteren, in einem dem System zugeordneten 
Speicher gespeicherten Code mit einem unter einer 
vorbestimmten Adresse im digitalen Speichermedi- 
50 urn gespeicherten Code vergleicht, und einem 
Schritt des Zuruckweisens des digitalen Speicher- 
mediums, wenn derweitere Code nicht mit dem un- 
ter der vorbestimmten Adresse im digitalen Spei- 
chermedium gespeicherten Code ubereinstimmt. 

55 

14. Verfahren nach Anspruch 13, bei dem derweitere 
Code ein Markenlogo ist und das Verfahren den zu- 
satzlichen Schritt des Anzeigens des Logos auf ei- 
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nem dem System zugeordneten Anzeigeschirm 
aufweist, wenn der weitere Code mit dem unter der 
vorbestimmten Adresse im digitalen Speichermedi- 
um gespeicherten Code ubereinstimmt. 

15. Vorrichtung zum Lesen ernes in einem digitalen 
Speichermedium mit einer ersten und einer zweiten 
Seite und einer Anzahl von auf der ersten Seite des 
digitalen Speichermediums in Form einer Spur von 
Datenbits gespeicherten Datenbits, und mit einem 
in der Spur gespeicherten Sicherheitscode, der als 
Modulation eines Positionsversatzes des korperli- 
chen Orts der Datenbits gegenuber einem Nenn- 
Spurort definiert ist, wobei die Vorrichtung Folgen- 
des aufweist: 

eine Einrichtung zum Lesen der Modulation 
des kdrperlichen Versatzes gegenuber der 
Nenn-Spurposition einer Anzahl von auf dem 
digitalen Speichermedium gespeicherten Bits; 

dadurch gekennzeichnet, dass die Vorrichtung 
ferner Folgendes aufweist: 

eine Detektoreinrichtung (3; 20) zum Erkennen 
eines als Binarmodulation des korperlichen Po- 
sitionsversatzes definierten Codes, wobei ein 
Versatz der Datenbits als erster logischer Zu- 
stand definiert ist undf eh tender Versatz gegen- 
uber dem Nenn-Spurort als zweiter logischer 
Zustand definiert ist, wobei die Detektoreinrich- 
tung tiber einen mit dem Ausgang der Leseein- 
richtung verbundenen Eingang verfugt; 
eine Erkennungseinrichtung (22) zum Ermit- 
teln; ob der von der Detektoreinrichtung (3; 20) 
erfasste Code mit einem in einem der Vorrich- 
tung zugeordneten Speicher gespeicherten 
vorbestimmten Sicherheitscode uberein- 
stimmt; und 

eine Steuerung (24) zum Steuern der Wieder- 
gabe von auf dem digitalen Speichermedium 
gespeicherten Daten abhangig von einem Aus- 
gangssignal der Erkennungseinrichtung (22). 

16. Vorrichtung nach Anspruch 15, bei der der Sicher- 
heitscode uber eine vorgegebene Anzahl von Bits 
verfugt, von denen jedes durch den ersten Oder 
zweiten logischen Zustand reprasentiert ist. 

1 7. Vorrichtung nach einem der Anspruche 1 5 oder 1 6, 
ferner mit: 

einer Einrichtung zum Lesen von an einer An- 
zahl von Datenbitorten unter einer vorbestimm- 
ten Adresse im digitalen Speichermedium ge- 
speicherten Daten, wobei die Leseeinrichtung 
uber einen Ausgang verfugt; 
einer Einrichtung zum Erfassen eines zweiten 



Codes, der in der Anzahl von Datenbitorten un- 
ter der vorbestimmten Adresse gespeichert ist, 
wobei die Erfassungseinrichtung mit dem Aus- 
gang der Leseeinrichtung verbunden ist; und 
5 - einer zweiten Erkennungseinrichtung zum Er- 
mitteln, ob der zweite Code mit einem weiteren 
vorbestimmten Code ubereinstimmt, der in ei- 
nem der Vorrichtung zugeordneten Speicher 
gespeichert ist. 

10 

18. Vorrichtung nach Anspruch 17, bei der der zweite 
Code ein Logo definiert und die Vorrichtung ferner 
eine Einrichtung zum Anzeigen des Logos aufweist, 
wenn ermittelt wird, dass der zweite Code mit dem 

15 weiteren vorbestimmten Code ubereinstimmt. 

19. Verfahren zum Speichern eines Sicherheitscodes 
auf einem plattenformigen digitalen Speichermedi- 
um, mit den folgenden Schritten: 

20 

(a) Erzeugen eines digitalen Sicherheitscodes; 

(b) Bewegen des digitalen Speichermediums in 
Bezug auf eine Laserquelle (42); 

(c) Positionieren der Laserquelle (42) uber ei- 
25 nem nicht bespielten Spurort des digitalen 

Speichermediums (45); 

gekennzeichnet durch die folgenden Schritte: 
(e) Aufzeichnen einer Anzahl digitaler Datenbits auf 

30 dem digitalen Speichermedium (45) durch Binar- 
modulation eines Positionsversatzes des Laser- 
strahls auf dem digitalen Speichermedium gegen- 
uber einer Nenn-Spurposition zum Def inieren eines 
logischen Zustands eines Datenbits des Sicher- 

35 heitscodes, wobei ein Versatz der Datenbits gegen- 
uber der Nenn-Spurposition als erster logischer Zu- 
stand definiert wird und fehlender Versatz gegen- 
uber der Nenn-Spurposition als zwerter logischer 
Zustand definiert wird. 

40 

20. Verfahren nach Anspruch 19, bei dem der erste lo- 
gische Zustand dem logischen Wert "1" entspricht. 

21. Verfahren nach Anspruch 19, bei dem der Schritt 
45 des Versetzens des Laserstrahls gegenuber der 

Nenn-Spurposition fur eine Positionsversatz-Wob- 
belung der Spurposition mit einer Wobbelungsfre- 
quenz sorgt, die im Wesentlichen 22,05 kHz ent- 
spricht. 

50 

22. Verfahren nach einem der Anspruche 19 bis 21 , bei 
dem der Sicherheitscode uber eine vorgegebene 
Anzahl von Bits verfugt, von denen jedes durch den 
ersten oder zweiten logischen Zustand represen- 
ts tiert ist. 

23. Vorrichtung zum Ausf uhren des Verfahrens nach ei- 
nem der Anspruche 19 bis 22, gekennzeichnet 
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durch: 

einen Sicherheitscodegenerator (37) zum Lie- 
fern des digitalen Sicherheitscodes; 
wobei ein Ausgang des Sicherheitscodegene- 5 
rators (37) mit einem Eingang eines akustoop- 
tischen Ablenkungsverstarkers (38) verbunden 
ist; 

wobei ein Ausgang des akustooptischen Ab- 
lenkungsverstarkers (38) mit einem ersten Ein- 10 
gang einer akustooptischen Ablenkungsschal- 
tung (39) verbunden ist; und 
einen Aufzeichnungslaser (42) mit einem Aus- 
gang, der mit einem zweiten Eingang der aku- 
stooptischen Ablenkungsschaltung (39) ver- 15 
bunden ist. 



6. Support de memorisation numerique selon la re- 
vendication 1 , dans lequel le support de memorisa- 
tion numerique est un disque optique numeYique 
compact, et le code de securite est memorise dans 
la zone de sa table des matieres TOC. 

7. Support de memorisation numerique selon la re- 
vendication 6, dans lequel le code de securite est 
memorise de facon repetee dans la zone de la table 
des matieres TOC du disque compact. 

8. Support de memorisation numerique selon Tune 
des revendications prec6dentes, dans lequel le co- 
de de security a un nombre determine de bits, cha- 
cun etant repr6sente par Tun des premier et second 
etats logiques. 



Revendications 

1 . Support (1 ) de memorisation numerique, ayant une 
premiere face et une seconde face, 

plusieurs bits de donnees memorises sur une 
piste de la premiere face, et 
un code de securite m6morise sur la piste, le 
code de securite etant defini comme une mo- 
dulation d'un decalage de position de I'empla- 
cement physique des bits de donnees par rap- 
port a un emplacement nominal de piste, 

caracterise en ce que 

la modulation du decalage de position de 
Pemplacement physique est une modulation binai- 
re, telle qu'un decalage des bits de donnees est de- 
fini comme etant un premier etat logique et une ab- 
sence de decalage par rapport a I'emplacement no- 
minal de piste est definie comme etant un second 
etat logique. 

2. Support de memorisation numerique selon la re- 
vendication 1 , dans lequel le decalage de position 
des bits de donnees a une frequence de deviation 
de 22,05 kHz. 

3. Support de memorisation numerique selon la re- 
vendication 1 , dans lequel la modulation du deca- 
lage de position de Pemplacement physique des 
bits de donnees s'effectue dans la direction radiale 
du support d'enregistrement. 

4. Support de memorisation numerique selon la re- 
vendication 1, dans iequel le premier etat logique 
est un etat logique "1". 

5. Support de memorisation numerique selon la re- 
vendication 1 , dans lequel le code de securite est 
memorise a un format non-retour a zero. 



9. Procede destine a empecher un systeme fonction- 
nant avec un logiciel d'ordinateur de fonctionner 

20 avec un logiciel non autorise contenu sur un support 
de memorisation numerique ayant plusieurs bits de 
donnees memorises sur une face du support de me- 
morisation sous forme d'une piste de donnees nu- 
meriques, selon lequel un code de securite est me- 

25 morise sur la piste du support d'enregistrement, le 
code de securite etant defini par modulation par de- 
calage de position de I'emplacement physique des 
bits de donnees par rapport a un emplacement no- 
minal de piste, 

30 

le procede etant caracterise en ce qu'il com- 
prend les etapes suivantes : 

(a) I'examen d'une piste de bits de donnees 
35 sur le support de memorisation numerique 

pour la determination d'une modulation par 
decalage binaire des bits de donnees, un 
decalage des bits de donnees par rapport 
a I'emplacement nominal de pistes etant 
40 defini comme etant un premier etat logique 

et une absence de decalage des bits de 
donnees par rapport a i'emplacement no- 
minal de pistes etant definie comme un se- 
cond etat logique, 
45 (b) la demodulation de la modulation du de- 

calage binaire pour la determination d'un 
code numerique qui represente le code de 
securite, 

(c) la comparaison du code numerique 
50 avec un code predetermine de security 

pour la determination du fait que le code 
numerique demodul6 correspond au code 
predetermine de securite, 

(d) I'acceptation du support de m^morisa- 
55 tion comme etant authentique et le passa- 
ge de la commande du systeme fonction- 
nant avec un logiciel au logiciel d'ordina- 
teur memorise sur le support de memori- 
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lage de position de I'emplacement physique des 
bits de donnees par rapport a un emplacement no- 
minal de piste, dans lequel I'appareil comprend : 

un dispositif de lecture de la modulation par 
decalage physique par rapport a la position nomi- 
nate de piste de plusieurs bits de donnees conser- 
ves sur le support de memorisation numerique, 

caracterise en ce que I'appareil comporte en 
outre : 



un dispositif detecteur (3 ; 20) destine a detec- 
ter un code qui est defini comme une modula- 
tion binaire du decalage de position physique 
afin qu'un decalage des bits de donnees soit 

15 defini comme un premier etat logique et une ab- 

sence de decalage par rapport a Pemplace- 
ment nominal de piste soit definie comme un 
second etat logique, le dispositif detecteur 
ayant une entree connected a la sortie du dis- 

20 posit if de lecture, 

un dispositif discriminateur (22) destine a de- 
terminer si le code detecte par le dispositif de- 
tecteur (3 ; 20) correspond a un code predeter- 
mine de securite conserve dans une memoire 

25 associee a I'appareil, et 

un organe de commande (24) destine a com- 
mander la reproduction des donnees conser- 
vees dans le support de memorisation numeri- 
que en fonction d'un signal de sortie du dispo- 

30 sitif discriminateur (22). 
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sation numerique, lorsque le code numeri- 
que correspond au code predetermine de 
securite, et 

(e) le rejet du support de memorisation nume- 
rique lorsque le code numerique ne correspond 
pas au code predetermine de securite. 

10. Procede selon la revendication 9, dans lequel le co- 
de de securite a un nombre predetermine de bits, 
chacun etant repr6sent6 par I'un des premier et se- 
cond etats logiques. 

11. Procede selon la revendication 9 ou 10, compre- 
nant en outre une etape supp!6mentaire d'affichage 
d'une image vid6o predeterminee uniquement lors- 
que l'6tape de comparaison du code numerique 
avec un code predetermine de securite indique que 
le code numerique correspond au code predetermi- 
ne de securite. 

12. Procede selon la revendication 9 ou 10, compre- 
nant en outre une etape supplementaire de mise en 
oeuvre du systeme a I'aide d'un logiciel memorise 
sur le support de memorisation numerique seule- 
ment lorsque retape de comparaison du code nu- 
merique au code predetermine de securite indique 
que le code numerique correspond au code prede- 
termine de securite. 

13. Procede selon la revendication 9 ou 10, compre- 
nant en outre une etape supplementaire d'execu- 
tion d'une seconde verification dans laquelle le sys- 
teme compare un code supplementaire memorise 
dans une memoire associee au systeme a un code 
memorise a une adresse predeterminee sur le sup- 
port de memorisation num6rique, et une etape de 
rejet du support de memorisation numerique lors- 
que le code supplementaire ne correspond pas au 
code memorise a I'adresse predeterminee sur le 
support de memorisation numerique. 

14. Procede selon la revendication 13, dans lequel le 
code supplementaire est un logo approprie et le 
procede comprend I'etape supplementaire d'affi- 
chage du logo sur un ecran d'affichage associe au 
systeme lorsque le code supplementaire corres- 
pond au code memorise a i'adresse predeterminee 
sur le support de memorisation num6rique. 

15. Appareil de lecture d'un code de securite conserve 
sur un support de memorisation num6rique ayant 
une premiere face et une seconde face et plusieurs 
bits de donnees memorises sur la premiere face du 
support de memorisation numerique sous forme 
d'une piste de bits de donn6es, et un code de se- 
curite memorise dans la piste, le code de securite 
etant defini comme etant une modulation par deca- 



16. Appareil selon la revendication 15, dans lequel le 
code de securite a un nombre determine de bits, 
representes chacun par I'un des premier et second 

35 etats logiques. 

17. Appareil selon la revendication 15 ou 16, compre- 
nant en outre : 

40 un dispositif de lecture de donn6es conservees 

dans plusieurs emplacements de bits de don- 
nees a une adresse predeterminee sur le sup- 
port de memorisation numerique, le dispositif 
de lecture ayant une sortie, 

45 un dispositif de detection d'un second code me- 

morise a plusieurs emplacements de bits de 
donnees a I'adresse predeterminee, le disposi- 
tif de detection etant connecte a la sortie du dis- 
positif de lecture, et 

50 un second dispositif discriminateur destine a 

determiner si le second code correspond a un 
code predetermine supplementaire conserve 
dans une memoire associee a I'appareil. 

55 18. Appareil selon la revendication 17, dans lequel le 
second code determine un logo, et dans lequel I'ap- 
pareil comporte en outre un dispositif d'affichage du 
logo, lorsqu'il est determine que le second code cor- 
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respond au code predetermine supplemental. 

19. Procede de memorisation d'un code de security sur 
un support de memorisation numerique en forme 
de disque, comprenant les etapes suivantes : 

(a) la creation d'un code numerique de securite, 

(b) le deptacement du support numerique de 
memorisation par rapport a une source laser 
(42), 

(c) le positionnement de la source laser (42) au- 
dessus d'un emplacement de piste non enre- 
gistree du support de memorisation numerique 
(45), 

caracterise par les etapes suivantes : 
(e) i'enregistrement de plusieurs bits de don- 
nees numeriques sur le support de memorisation 
numerique (45) par modulation binaire d'un decala- 
ge de position du faisceau laser sur le support de 
memorisation numerique par rapport a une position 
nominale de piste pour la determination d'un etat 
togique d'un bit de donnees du code de securite, 
dans lequel un decalage des bits de donnees par 
rapport a la position nominale de piste est defini 
comme etant un premier etat logique et une absen- 
ce de decalage par rapport a la position nominale 
de piste est definie comme etant un second etat lo- 
gique. 

20. Procede selon la revendication 19, dans lequel le 
premier etat logique est un etat logique "1". 

21. Proced6 selon la revendication 19, dans lequel 
retape de decalage du faisceau laser par rapport a 
la position nominale de piste donne une deviation 
de decalage de position de piste ayant une frequen- 
ce de deviation pratiquement egale a 22,05 kHz. 

22. Procede selon I'une des revendications 19 a 21, 
dans lequel le code de securite a un nombre deter- 
mine de bits, chacun 6tant repr£sente par Tun des 
premier et second etats logiques. 

23. Appareil pour la mise en oeuvre du procede selon 
I'une des revendications 19 a 22, caracterise en ce 
que I'appareil comporte : 

un generateur(37) de code de securite destine 
a donner le code numerique de securite, 
une sortie du g6n6rateur (37) de code de secu- 
rite etant connectee a une entr6e d'un amplifi- 
cateur (38) de deflexion acoustique optique, 
une sortie de Pamplificateur de deflexion 
acoustique optique (3B) etant connectee a une 
premidre entr6e d'un circuit (39) de deflexion 
acoustique optique, et 

un laser d'enregistrement (42) ayant une sortie 



connectee a une seconde entree du circuit (39) 
de deflexion acoustique optique. 
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